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(54) DIE MADE OF W BASED SINTERED ALLOY FOR HOT PRESS MOLDING OF HIGH PRECISION 
OPTICAL GLASS LENS HAVING EXCELLENT GLASS CORROSION RESISTANCE 

(57)Abatract 

PROBLEM TO BE SOLVED: To provide a die mad© of a W based sintered alloy for hot press molding of a 
high precision optical glass lens which has excellent glass corrosion resistance. 
SOLUTION: The die for hot press molding of a high precision optical glass lens consists of a W based 
sintered alloy having a composition containing 0.2 to 0.3 ma$$% Ni, and the balance W with inevitable 
impurities, and has a structure in which a thin alloy layer with Ni diffusedly contained is present along the 
grain boundaries between the W grains, and a free Ni phase is not present on the grain boundaries. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 
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[Claim llnickel: A presentation which contains 0.2 - 0.8 mass % and the remainder becomes from W and an 
inevitable impurity, And a metallic mold made from W basis sintered alloy of a high precision optical glass 
lens excellent in glass corrosion-proof nature constituting from a W basis sintered alloy which has an 
organization where an alloy thin layer of nickel diffusion content exists along a grain boundary between W 
grains, and an isolation nickel phase does not exist in said grain boundary for hot pressing shaping. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention shows the corrosion resistance outstanding to the very 
powerful corrosive glass of fluoridation glass etc., and. It is related with the metallic mold made from W basis 
sintered alloy suitable for carrying out hot pressing shaping of the high precision optical glass lens which are 
the parts of the optical function device which is excellent also in thermal conductivity (heat dissipation 
nature), and has a still lower coefficient of thermal expansion therefore, with which various kinds of 
electrons and electric appliances, optical apparatuses, etc. are equipped. 
[0002] 

[Description of the Prior Art]Conventionally, generally various kinds of stainless steel and heat resisting 
steel, and the metallic mold further formed with a Co base alloy, a Ni group alloy, etc. are used for hot 
pressing shaping of an optical glass lens. 
[0003] 

[Problem(s) to be Solved by the Invention]Highly-efficient-izing and a miniaturization of the electron and 
electric appliance of various kinds in recent years on the other hand, or an optical apparatus are remarkable, 
In connection with this, the optical glass lens used for these optical function devices Smalhscale-izing and 
ultrathin-izing, Although it is furthermore in the tendency of highly-precise-izing, and the temperature rise 
of the hot pressing molding temperature of said optical glass lens is carried out corresponding to this, it is 
the fluoridation glass thing with which practical use is presented widely and the molding temperature is going 
to amount also to 900 ** from about 600 **, The actual condition is that the above-mentioned conventional 
metallic mold cannot perform highly precise-ization to satisfaction enough since corrosion advance is very 
quick under such elevated-temperature press-forming conditions, the cavity surface (die surface) of a 
metallic mold is comparatively ruined between short ** and not only resulting in a use life but the coefficient 
of thermal expansion is relatively large. 
[0004] 

[Means for Solving the ProblemlThen, this invention persons show corrosion resistance excellent also in the 
bottom of elevated-temperature press-forming conditions from the above viewpoints, And that a metallic 
mold which enables hot pressing shaping of a high precision optical glass lens should be developed, As a 
result of inquiring, nickel:0.2 - 0.8 mass % is contained for a metallic mold, If constituted from a W basis 
sintered alloy which has an organization where an alloy thin layer of nickel diffusion content exists along a 
presentation which the remainder becomes from W and an inevitable impurity, and a grain boundary between 
W grains, and an isolation nickel phase does not exist in said grain boundary, Stainless steel and heat 
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resisting steel in which a metallic mold made from W basis sintered alloy of this result constitutes the 
above-mentioned conventional metallic mold, As opposed to furthermore a Co base alloy, a Ni group alloy, 
etc: showing melting point 1450-1 550 **, thermal conductivity:0.16-0.22cal/cm-secand**, and 
coeffieient-of-thermal-expansion:1 1-14x10 V**, The melting point equivalents W since W basis sintered 
alloy which constitutes this has W grain texture : About 3400 **, Thermal conductivity : it not only becomes 
possible, since it has about 0.48cal/cm-$ec, **, and coefficient-of-thermahexpansion:abbreviation 4.5x10 
7** and a high-melting point, high heat conductivity (high heat dissipation nature), and a low thermal 
expansion coefficient are provided in this way to attain highly precise-ization of an optical glass lens, but, 
From that an isolation phase does not exist in a grain boundary of W grain ********** in particular, and 
corrosion resistance outstanding to fluoridation glass etc. being shown conjointly, A research result of 
having continued at a long period of time and coming to demonstrate performance excellent in hot pressing 
shaping of a high precision optical glass lens under elevated-temperature press-forming conditions was 
obtained, 

[0005]This invention is made based on the above-mentioned research result, and 0,2 to nickel:0.S mass %, 
Contain and an alloy thin layer of nickel diffusion content exists along a presentation which the remainder 
becomes from W and an inevitable impurity, and a grain boundary between W grains, It has the feature in a 
metallic mold made from W basis sintered alloy of a high precision optical glass lens excellent in glass 
corrosion-proof nature for hot pressing shaping constituted from a W basis sintered alloy which has an 
organization where an isolation nickel phase does not exist in said grain boundary. 
[Q006]Having determined a Ni content of W basis sintered alloy which constitutes a metallic mold made from 
W basis sintered alloy of this invention as 0.2 to 0.8 mass K, Formation of nickel diffusion content alloy thin 
layer by which the content is formed in a grain boundary between W grains by less than 0,2 mass % at the 
time of sintering is insufficient, Since adhesion sufficient between W grains is not securable, if desired high 
intensity cannot be secured to a metallic mold but the content exceeds 0.8 mass % on the other hand, nickel 
isolation phase comes to appear in a grain boundary of W grain, and this is based on a reason for coming to 
bring about a remarkable fall of glass corrosion-proof nature. 
[0007] 

[A mode of implementation of an invention] Below, an example explains concretely a metallic mold made 
from W basis sintered alloy of this invention. As the end of precursor powder, prepare W powder with mean 
particle diameter of 3.2 micrometers, and the OJmicrometer nickel nitrate powder, blend the end of these 
precursor powder with a predetermined rate, and wet blending is carried out in a ball mill for 48 hours using 
an acetone solvent It is considered as W powder by which surface coating was carried out with said nickel 
nitrate which dissolved in said acetone solvent, Subsequently, heat-treat [ 800 ** ] to W powder of said 
nickel nitrate covering on condition of maintenance among a hydrogen atmosphere for 1 hour, and the 
pyrolysis of the nickel nitrate on W powder surface is carried out to it, The surface considers it as W powder 
covered with ultra-thin nickel layer, fills up a rubber mold with this, and carries out press forming with 
hydrostatic pressure of 1 50MPa, diameter: — 50 mmx height — a Plastic solid with a size of 40 mm being 
formed, and to this Plastic solid. A glost firing join and also temperature in conditions of 1450 ** 1-hour 
maintenance among presintering in conditions of 900 ** 5-hour maintenance among a hydrogen atmosphere, 
and a hydrogen atmosphere : Hot isostatic press processing on conditions of 1300 ** and pressure:! OOMPa 
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is performed, diameter: — 40 mmx length: — considering it as a size of 30 mm, and a die material with a 
presentation shown in Table 1, respectively — these die materials — two pieces being used as one pair of 
fluctuated types, respectively, and a diameter:38mmx central part depth:5mm curved-surface cavity on the 
upper surface of a bottom part of these, [ form and ] On the other hand, by considering the undersurface of 
a punch as as [ flat surface ], and grinding a these both upper-and-lower-sides type cavity surface to 
surface roughness not more than Rmax:0.05micrometer, a metallic mold made from this invention W basis 
sintered alloy. (It is hereafter called this invention metallic mold) 1-7, and a Ni content manufactured each 
for a metallic mold made from a comparison W basis sintered alloy (henceforth a comparison metallic mold) 
which separated in the higher one from the scope of this invention. When an organization of this invention 
metallic molds 1-7 obtained as a result and a comparison metallic mold is observed using an optical 
microscope (400 times), this invention metallic molds 1-7, Although all made W grain a subject and an 
organization where an isolation nickel phase does not exist was shown only by an alloy thin layer of nickel 
diffusion content existing in a mutual grain boundary of said W grain, an organization where an isolation 
nickel phase small to a grain boundary between W grains carried out distributed distribution was looked at by 
comparison metallic mold. 

[0008]A Co base alloy molten metal and 1 3 thirteen - Cr-stainless-steel molten metal which had the 
component composition shown in Table 1, respectively for the comparative purpose are prepared, this 
molten metal — diameter: — 1 20 mmx length: — it casting to a 200-mm ingot, and hot forging being started 
and this with cooking temperature at 1 100 **, diameter — 40 mmx length:, after considering it as a forge 
raw material with a size of 30 mm and homogenizing on condition of after-maintenance air cooling for 15 
minutes for this forge raw material subsequently to 1000 **, Use two each of these forge raw material as 
one pair of fluctuated types, and a diameter:38mmx central part depth:5mm curved-surface cavity is formed 
in the upper surface of a bottom part of these, On the other hand, the undersurface of a punch was 
considered as as [flat surface ], and manufactured each for the optical glass lens press-forming 
public-funds types (conventionally henceforth a metallic mold) 1 and 2 conventionally by grinding a these 
both upper-and-lower-sides type cavity surface to surface roughness not more than Rmax:0.05micrometer. 
[0009]Next, about these metallic molds of various kinds of, as a cob which is a glass lens raw material by 
capacity %. BaFj,: 41%, aiuminum(P0 3 ) 3 :14%, SrF 3 : 12%, AIF 3 :10%, Ba^O,^, Contain and the remainder uses 
fluoridation glass with presentation, aluminum 2 0 3 , ** and others, Capacity per one of said gob ; 0.2-cm 3 , 
cooking temperature:900 ** of said gob, Press-forming pressure: Press forming of an optical glass lens was 
performed on condition of for 10MPa and press-forming speed:six-piece/, and the lens shaping number until 
surface roughness of a cavity surface amounts to Rmax:0.06micrometer was measured, Similarly this 
measurement result was shown in Table 1. 
[0010] 
[Table 1] 
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[0011] 

[Effect of the Invention] From the result shown in Table 1, this invention metallic molds 1-7, All excel 
[ subject / of W basis sintered alloy which constitutes this ] in glass corrosion-proof nature, And it consists 
of a high-melting point, high heat conductivity (high heat dissipation nature), and a W grain that has a low 
thermal expansion coefficient, And with having an organization where only the alloy thin layer of nickel 
diffusion content which has the characteristic which said W grain has, and the equivalent outstanding 
characteristic exists in the mutual grain boundary of said W grain conjointly, The isolation nickel phase which 
carries out distribution-on organization distribution in a comparison metallic mold to the corrosion advance 
by the heating-at-high-temperature fluoridation glass gob of a cavity surface being controlled remarkably, 
and continuing at a long period of time and holding a good cavity surface by a cause. Conventionally in [ the 
corrosion of a cavity surface advances and ] the metallic molds 1 and 2, It is in ** that the surface 
roughness of a cavity surface falls comparatively for a short time, and it becomes impossible to present 
practical use from especially the whole organization of a cavity surface being corroded with the very strong 
corrosive fluoridation glass lens heated by the elevated temperature. As mentioned above, the metallic mold 
made from W basis sintered alloy of this invention, For example, not to mention hot pressing shaping of the 
optical glass lens using corrosive weak silica glass, boronizing glass, etc., comparatively, Since the corrosion 
resistance outstanding also in heating-at-high-temperature press forming, such as powerful, especially 
corrosive fluoridation glass, is shown, they are smalhscale-izing of an optical glass lens and ultrathin-izing, 
and a thing that can respond to highly preciseHzation enough further at satisfaction. 

5 



2oo9i 2^120 mm mmm fax 03-5288-5822 (it) 



NO. 8019 P. 



mmmm cm aa> & j& fft 


: /jy £@ ca^ fiTiSftSPWiaj^iHaB 












(P2003 -239034A) 






(43)&P3B ^15^8^270(2003.6.27) 


(51;IntCl.' 


widttir^t j=l 




C 2 3 C 27/04 


10 1 


C22C 27 /M 1 fl 1 4 K n 1 fi 


// B 2 2 F 1/02 




B 2 2 P 1/02 A 


3/02 




3/02 K 


3/15 




3/1S P 






M 








(21)BK## 


tfH2002-37874(P2002-37874) 


(71)fflHA 594111292 










y-l&lW 2 15 0(2002.2.15) 








mmm * 






»Nimitfffi46- 1 HgTr'J7^ 












(74)ftSA 100076679 






#S± ffn Si* Wl«) 






?9-kt&® €018 AA20 BA09 BC32 CA23 EA12 






KA18 KA58 



(54) C5S5I©*#] fW9XJ&ftttte*<ftfci*fta^;^ 



(57) am 

mm Mft9zmmz.*<"Hitmm¥fi?x 

Ni : 0. 2-a. 8^S%, J£^SU 

tern/tat*. 



2009$ 2A12B 15«H0ft FAX 03-5288-5822 (ft) 



NO. 8019 P. 3/11 



Oft&Rl] Ni : 0. 2-0. 8Kffi%s 

BtfKW«ft:iH©!tflfflC*-3TN i ttttftfrOftM 
JS*^U WSiBfflciBltN i *!tf#£Lfct/*$i& 

Xtfftttfc* <'*T.?fclffl»*C3teSS30 , » X b>X©ftft97b 
CO 0 0 1] 10 

tat. ohm© let-reii. 

riBBf* o fc iiS Oft w^^sa^fcM-r « e>* 
[0 0 0 2] 

C0 0 0 33 

ooTfr&Boo^tcfc«Lj:$fcLT^**<, ±ffio 
as OEBBS) tfssn, ttffl!e«fcE*»ffrDTa<, ft 

CO 0 0 43 

■pftisa, N 1 : 0. 2-0. 8£S%, z$ 

M. Se»trc oSd^N i IMtW K£ : 1 4 
5 0-1 5 5 QIC, ft£#g: 0. 16-0. 22 c a so 



ftg82 0 0 3-2 3 903 4 



I/cm - sec *£tfftRggftft : 11-14 

£:**)3 4 0 0°C, ^fi®je:*tJ0. 4Scal/cm 
•sec-t, fcitfMWigftK : $14. 5 x 1 0 6 / 

efcfc«flfc>T, JWfc#?xftEfcMLT*«ifcWB 
#^#5 x us/x©«yfli^i/x««fi- ^ ftfcttfi6*fi 

©T*£3o 

[0 0 0 5] corns* ±S3o»RWS»icSW^Ta 

S^ftfe©?*-^, Ni : 0. 2-0. 88S%, * 

fcft«ltft£#7Xb:/X©»7UX^fflW@$*S 

[0 0 0 63 ft*, c©8Bl3©Wg^#^&iS&iS 
j£T&WSBSK£&©N i^?3S£0. 2-0. 8S£& 
%tSftft©«, ^OfWWCO. ZftfittftttVtt, 
MMftlcwtfflsitQotOTWMtstiftN i Mfcft** 

leilfttscfctfW* -7j-?©£#fitfo. sgs 

[00073 

t, 3. 2p n ©¥^s^^fcw$*, *j:tfn 

St*, 8 0 0 tit I ttMfflgQlW'ttDjafflaftAU 

©Ni*-el«stiftw«*fcu ctifttfiKffflea 

SU 1 SOMPaC^zkElCT^Xj^LT, E 
g: 5 0mmX]8i$ : 4 OmmO'ffiS^ to 

COriSg*t, 7j<^S?H^, 9 0 0 c Cfc5® 

naftwo^ffuoiHBiiB* **tf*as»Hft*, 1 4 
3 0 0^, : ioomps o>0t{^mmmkEf 



2009$ 2A12B mm aill FAX 03-5288-5822 (ft) 



NO. 8019 P. 4/11 



(3) 



2003-239034 



L'^SUffi^ffiLT, fig: 4 0mmxSS : 3 0mm© 

S!i:U ^©^©^©iffiKfiS: 3 8mmx$<i> 
: Smm©*^** tf*V *JBjSU -£±gl© 

5Rmax:o. 0 5 iim&.T<DfflB&t£tif&t&£.t 

^■5) 1-7, *s£UN i£ffSffi;©5^©f&ffifr5 

ft* (4 0 0*) tffl^TttSSLfcilca. *^BH^S 

C0 0 0 8] it««@WT H *n«i» 1 t^s 

T^UXtfiSjgSSlHU COttfi«tiCfi: 1 2 0mm 
x£3 : 2 0 OmmMvdy VfcSBgU Cti* 1 1 
oo^cotnMiUETflMUKICIWLT, fig: 4 Om 



■e eqhurwc 1000*01=1 5$mm&ft<o& 

Z<B*l*fO±Tai:U C05«OTSO±ffiKil 
g: 3 8 mm X : SmmOiffi^lif-f? 

TSO^+irr-i'tE^RrnB x : 0. 05;tm&T©iE 

F2 : 4 1 %, A 1 (POj) 3:14%, S r Fa : 1 2 
96, A 1 Fi : 1 0%, Ba2P2 07 : 8%, ££WL, 

■a ssiB^voiii^&txDSfi: o. zcm 3 , Mia 

a"7©Mag : 9 0 0 e C, fuxmmti : 1 0 M P 

a x : o. o 6 iimimtztwisyximmmn 

Jfibfc. C©JHlE!|gjltl«i; 1 

Coo i o3 
[SI] 



ft an 




VU7C 


Nl 


Ct 


F* 




w+ 


mm 




1 


0. 21 








a 


ifiaoo 




s. 


0. 32 










16100 


* 


3 


0.40 










15300 


« 


4 


0. S3 










16200 




8 


o. ei 








a 


1B10O 




6 


0, 60 








a 


15200 




7 


O. 78 








a 


14000 




0. 938 








a 


510 




1 




13. 3 








113 




2 




9. 4 


£6. S 


a 




94 



[00113 



2009$ 2A12B 1534 1ft 



mmm fax 03-5288-5822 (ft) 



NO. 8019 P. 



(4) #632 0 0 3-2 3 9 

S 6 



10 



so 



30 



40 



